Formation of stable anhydrides from CoA transferase and hydroxamic acids.
Acetohydroxamic acid reacts with the enzyme-CoA form of succinyl-CoA:3-ketoacid coenzyme A transferase to give an inactive product with a rate constant of 860 M-1 min-1 at pH 8.1, 25 degrees C. The reaction is reversible in the presence of coenzyme A and has an equilibrium constant of 0.040. The product is an anhydride that is an analog of the intermediate that has been postulated in the normal catalytic pathway; it is inactive because coenzyme A does not react with the acyl group of the hydroxamic acid. The equilibrium constant for formation of the anhydride from the thil ester of enzyme and methyl 3-mercaptopropionate is 75 times larger than the equilibrium constant of 2.2 for the formation of N,O-diacetylhydroxylamine from acetohydroxamic acid and acetyl-CoA. This shows that the enzyme stabilizes the anhydride at the active site by at least -2.6 kcal mol-1. Succinomonohydroxamic acid reacts with enzyme-CoA as both a substrate and an inactivator, with relative rate constants of 25:1. The inactivation is irreversible, indicating that the enzyme provides a larger stabilization of at least -5.9 kcal mol-1 for the anhydride of an analog of the specific substrate, succinate. The results are consistent with the hypothesis that the enzyme stabilizes an anhydride that is formed at the active site during turnover of normal substrates through a stepwise reaction mechanism.